Introduction Silica stone was first described by Herman and Goldberg (1960) in the U.S.A. and was attributed to the ingestion of magnesium trisilicate for treatment of oesophagitis. Five more cases, also in the U.S.A., were reported by Lagergren (1962) . Few cases have been described since then, and none in this country. Herring (1962) did not report any in his survey of 10,000 urinary calculi analysed by crystallographic and x-ray diffraction techniques. It was therefore thought appropriate to report a case of recurrent silica stones in this country.
Case Report
A 68-year-old man was first seen in November 1971 with a history of two episodes of presumed renal colic in 1940 with no precise diagnosis made at the time. After a fall in 1966 he developed a severe left-sided renal colic and radiography showed a large stone in the lower end of the left ureter with a much smaller stone immediately below it. Shortly afterwards a small stone weighing 100 mg was passed. At the beginning of 1969 he started having a series of renal colics affecting both the left and the right side. In June a stone was apparently removed from a diverticulum in the bladder. Some months later a small stone about 4 Investigations were: haemoglobin 12 7 g/100 ml, white cell count 7,000/mm3, packed cell volume 41%, E.S.R. 25 mm in 1 hr, plasma urea 46 mg/100 ml, creatinine 1 1 mg/100 ml, sodium 140 mEq/l., potassium 4 0 mEq/l., bicarbonate 26 mEq/l., total protein 7-6 g/100 ml, calcium 9-6 mg/100 ml, phosphate 2-4 mg/100 ml, uric acid 8-1 mg/100 ml, 24-hour creatinine clearance 75 ml/min, 24-hour calcium excretion 85 and 84 mg, 24-hour urinary uric acid excretion 370 and 360 mg.
An intravenous pyelogram showed that the kidneys concentrated well and that the upper urinary tract was normal. There was a 1-cm low density calculus in the pelvic portion of the left lower ureter. The bladder was slightly trabeculated with a moderate residue after micturition.
A radioactive renogram with 20 ,uCi of 1311 Hippuran and a urine flow rate of 4 ml/min showed a normal curve for the right kidney with no excretory abnormality. The left kidney showed considerably less good function with evidence of an obstructive lesion with a very slow excretory phase.
The day after the intravenous pyeolography the patient had a severe suprapubic pain eventually radiating to the left flank. This continued for two days and he then passed the calculus that we had seen in the pelvic portion of the left ureter.
STONE ANALYSIS
Quantitative stone analysis was carried out by using the system of Westbury and Omenogor (1970), but as extended by Westbury (1972) to include oxalate determination. In addition, the usual qualitative tests were performed (see table) . It was also noted that the powdered material was insoluble in dilute HCI but was soluble in dilute NaOH, and could be precipitated from this solution on acidification with HCI, and that the fresh precipitate was soluble in further excess HC1. These reactions are those of silica, the presence of which was therefore suspected. The confirmation of this suspicion was sought by x-ray crystallography. Silica occurs in calculi in the opaline state which is non-crystalline, but on heating it can be transformed into various crystalline forms depending on the temperature of ignition. The x-ray powder diffraction method was therefore used to determine if any crystalline material was present in the stone. Small samples from different areas of the calculus were powdered and photographed with CuKac radiation. The resulting diffraction patterns did not contain the discrete lines given by crystalline matter. A piece of the stone was then heated for 24 hours in a furnace at 1,000°C. The x-ray powder method showed that this material was crystalline and that it consisted of tridymite, one of the high temperature forms of SiO, stable between 870 and 1,4700C and metastable at room temperature. The calculus therefore consisted predominantly of opaline silica.
Discussion
The nature of the stone in this case was not suspected for five years despite several missed opportunities for inspired guesses. Firstly, the low radiodensity of the stone (see fig. 1 ) should have aroused some suspicions. Such low density might be due to cystine or magnesium ammonium phosphate. The former can be readily excluded, however, by the simple nitroprusside screening test, while the latter is most unlikely in the absence of infection of the urinary tract. Secondly, the stone analysis should have disclosed the unusual nature ofthe chemical composition. Stone analysis, however, is performed rather badly in most hospital laboratories, and, furthermore, such analysis is usually qualitative and not quantitative so that trace constituents can be erroneously reported as main ingredients. This presumably explains why chemical analysis of one of this patient's stones at another hospital showed "calcium, phosphate, and oxalate." Quantitative analysis in our laboratory immediately showed zero or low amounts of the usual constituents. Finally, on handling the stone it was immediately apparent that it had an unusually low density, feeling very light for its size. On direct questioning the patient admitted that he had had indigestion for many years for which he had taken magnesium trisilicate mixtures after every meal. He is not certain whether this habit had already started in 1940 or began some time after Low density silica calculus in lower end of ureter (arrowed).
this. The equivalent of 2 g magnesium trisilicate had been taken daily for many years. Such a rate of ingestion would not seem to be unduly excessive, and it seems surprising that more cases of silica stone have not been reported. This may be a reflection on the lack of enthusiasm shown by many hospitals for stone analysis. It is therefore strongly urged that stone analysis should be quantitative, especially since it has been shown by Westbury and Omenogor (1970) that this procedure is actually simpler than qualitative analysis.
